This paper outlines an adaptable collaborative writing approach employing a wiki to address the typical weaknesses of young Singaporean Chinese students learning Chinese as second language (L2) in Chinese writing. These students' problems in writing include limited and incorrect use of vocabulary, English-style grammar, badly structured passages, and so on. The collaborative writing approach, V.S.P.O.W., can be characterised as a recursive, bottom-up writing process that requires the students to collaboratively carry out wiki-based "word/phrase pooling" (V), "sentence making" (S), "paragraph writing" (P), and "outlining" (O); and eventually individual essay writing (W). We analysed the potential learning effects of the writing process among Primary 4 (10-year-old) students -especially in addressing and leveraging students' individual differences. Through teacher and student-initiated customisation of the original V.S.P.O.W. process, we hope to improve the students' micro-skills for writing. The results of the pilot study show that the target students' micro-skills for writing were significantly improved, which could be attributed to emerging peer coaching practices among them.
Introduction
Writing is a highly complex process, comprised of various sub-processes that occur not one after another in a strict linear sequence, but cyclically and in varying patterns. Instead of concentrating on the writing that students produced and making critical comments on it, teachers could aim to help students write better by aiding them in the process of writing. This is especially crucial for young second language (L2) learners who typically lack adequate writing micro-skills such as the correct use of punctuation marks, vocabulary, grammar, essay structures, etc., to tackle cognitively demanding writing tasks. Take typical Singapore students who are educated in an education system that favours English language (People's Daily Online, 2005) for an example, they always find it a challenge to learn Chinese (Wong, Boticki, Sun & Looi, 2011) , especially in acquiring writing skills (Liang, 2000; Sim, 2005; .
In this paper, we report the design and the pilot study of a wiki-based collaborative Chinese essay writing approach aiming to address the weaknesses of primary school students in L2 writing. These problems include limited and incorrect use of vocabulary, English-style grammar, poor essay structure, and so on. The highly adaptable collaborative writing approach can be characterised as a recursive, bottom-up process that enables the students to collaboratively carry out "word/phrase pooling" (vocabulary), "sentence making", "paragraph writing" and "outlining" on their group wiki pages (which are student-generated intermediate writing resources); and eventually composing their essays individually ("essay writing") with word processing software. By adaptable we mean that learning approach and learning path (in the case of the reported approach, these terms refer to the ways intermediate writing resources were used and the writing process) are adjustable by both teachers and students. We name the process as V. S.P.O.W. (Vocabulary, Sentence, Paragraph, Outlines, Writing) .
This paper focuses on a conceptual analysis of the design of V.S.P.O.W. with support from the preliminary findings of a pilot study conducted at a Primary 4 (10-year-old) Chinese L2 class in Nan Chiau Primary School, Singapore. We also analyse the potential learning effects of V.S.P.O.W. for L2 students in terms of how it could address and even leverage students' individual differences through teacher or studentinitiated customisation of the writing process, and emerging peer coaching to improve the students' micro-skills for writing.
Literature review L2 writing instruction: From traditional, product-oriented pedagogy to process writing
Writing is arguably the most complex skill in language learning. Traditional writing pedagogy focuses on writing product (He, 2005) . As Silva (1990) and Ferris and Hedgcock (1998) stated, in early L2 writing instruction, a writing task was the "controlled composition" designed to give students practice with particular syntactic patterns and/or lexical forms. Following this model, students are expected to generate connected discourse by combining and arranging sentences into paragraphs based on prescribed formulas. Process pedagogy arose in the late 1960s in reaction to the dominance of product-centred pedagogy (Matsuda, 2003) . This approach views writing as an ongoing process in which students follow a given set of procedures for planning, drafting, revising, editing, and publishing their writing (NDE, n.d.) . It places a greater interest upon peer review, audience, purpose, and author's voice (Atkinson, 2003; Williams, 2005) .
Although process writing was considered the most successful approach in the history of pedagogical reform in the teaching of writing (Matsuda, 2003) , it is not without limitations. As an approach that was originally developed for L1 students, early descriptions of process writing advocated teaching novices the cognitive strategies used by expert writers (Flower & Hayes, 1977; Flower, 1979) . L2 students, however, might suffer from "language threshold" , a hypothesis which suggests that learners must have sufficient L2 competence in order to tap into their L1 writing skills (Grabe, 2003; Williams, 2005) . Their low proficiency in the target language often results in their greater attention to the lower-level forms of micro-writing skills such as transcription or production of written text, vocabulary and grammar (e.g., Silva, 1993) . The higher level, content related tasks such as planning (e.g., Yau, 1989) and reviewing (e.g., Silva, 1990 ) are often neglected. The language barrier thus poses serious challenges for L2 students seeking to practise more advanced and cognitively demanding writing strategies.
In this regard, some scholars (Atkinson, 2003; Matsuda, 2003; Murray & Hourigan, 2008) have proposed applying "post-process" approaches to L2 writing, which are not intended to replace process pedagogy but rather to expand and broaden the approach. In essence, a post-process writing perspective shifts the focus from cognitive to interactive and social writing processes, where the stages of writing need not follow a fixed sequence. Likewise, Hinkel (2006) observed that many teachers and researchers have advocated the integration of grammar and vocabulary with L2 writing instruction, to better enable writers to communicate meaningfully and appropriately. She noted how L2 writing pedagogy is putting more emphasis on the need to integrate bottom-up and top-down skills. This corresponds with the current trend for teaching integrated skills (Chetty, 2006) .
Web 2.0 technology and wiki for collaborative writing
Contemporary models of writing instruction have been showing an increasing emphasis on personal voice, writers' interactions with their community, and collaborative writing. Such a trend matches the three essential characteristics of the Web 2.0 technology, namely, personalisation, interactivity and collaborative content building (Millard & Ross, 2006) . Web 2.0 offers affordances that can be designed as learning environments, enabling writers to become part of an active learning community (Alm, 2006; Franklin & Van Harmelen, 2007) .
In particular, Alm-Lequeux (2004) related to the self-determination theory (SDT) in explaining how online, especially Web 2.0-based, language learning environments may increase the students' learning motivation. Self-determination theory is based on the assumption that all humans share the three major psychological needs of "relatedness" (to have a sense of belongingness both with other individuals and with the community), "competence" (to feel effective in one's ongoing interaction with the social environment -that leads people to seek challenges that are optimal for their capacities) and "autonomy" (to be the perceived origin or source of one's own behaviour). The relevance of these needs is recognised in educational and language learning theories, that is, Vygotsky's (1978) social learning theory (most people learn better in a social context), Krashen's (1985) concept of "input + 1" (providing instructions just above the learner's present state of knowledge), and autonomous learning (e.g., Holec, 1979) , among others. These three learning theories imply the necessity of adaptable learning processes as the traditional "one-size-fits-all" instructional designs are not appropriate for the open-endedness of the learning approaches as advocated by the theories.
As a prevailing Web 2.0 tool, wikis similarly have potential for motivating student learning. Franklin and Van Harmelen (2007) define a wiki as "a system that allows one or more people to build up a corpus of knowledge in a set of interlinked web pages, using a process of creating and editing pages" (p.5). Wikis provide a solid ground on social interaction and collaboration (Godwin-Jones, 2003) , which are the means to motivate the students to seek outcomes beneficial to themselves and their peers instead of competing against each other (De Pedro et al., 2006; Wheeler, Yeomans & Wheeler, 2008) .
Wikis open up the possibility for the design of innovative collaborative writing approaches (e.g., Bradley, Lindström & Rystedt, 2010; Kessler, 2009; Mak & Coniam, 2008) . Nevertheless, like process writing, wikis are not without limitations. Over the recent years, various scholars have pointed out general or context-specific drawbacks of applying wikis for learning, such as students' reluctance to allow others to see their unfinished documents (De Pedro et al, 2006) and to revise each others' work (Wheeler & Wheeler, 2007) ; students' tendencies towards only contributing intensively to the wiki documents in-class, whilst merely reading them when out of class (Wheeler et al., 2008) ; students' preference for publishing only the finished product (Zorko, 2009) ; and unmotivated student use of the technology due to poorly designed and supported teaching formats (Cole, 2009 ).
In short, we aim to explore new approaches to address Chinese (or any other language) L2 students' fundamental needs to overcome the "language threshold" before they proceed to learn advanced writing skills. Could collaborative writing be a plausible answer to our inquiry? Can Web 2.0 technology offer the affordances needed for such activities, while avoiding the pitfalls of product-oriented writing pedagogy? Is blended face to face and asynchronous collaborative writing an effective approach in achieving the stated goal?
Study description
This study commenced in January 2008 and involved three researchers from the National Institute of Education and four Chinese language teachers from Nan Chiau Primary School with the aim of co-designing a pedagogical approach to address students' challenges in Chinese writing (e.g., limited vocabulary, English-style grammar). The co-design activities were conducted in the form of collaborative inquiry (Bray, 2002; Darling-Hammond, 1996) , a systematic approach that promotes collaboration between researchers and teachers to engage in active learning for the advancement of both knowledge and practice (Batliwala, 2003; Wong, Gao, Chai & Chin, 2011) . After the initial design of V.S.P.O.W. was in place, we conducted rounds of formative experiments as proposed by the design research approach (Brown, 1992) to evaluate and refine the approach as a "point-at-able" model. The first pilot study was conducted by one of the teachers in her Primary 4 class with consent from the parents of the eighteen participating students.
Learning design
As shown in Figure 1 , V.S.P.O.W. can be characterised as a blended, bottom-up composition writing process that encompasses collaborative and independent writing, synchronous (face to face) and asynchronous (online) collaborations, and in-school and out-of-school activities. The process designed is intended to offer flexibility for teachers to customise and execute it for several rounds on the same group of students. Currently, V.S.P.O.W. is meant for pictorial compositions.
The writing process consists of five major stages, namely, word/phrase pooling, sentence making, paragraph writing, outlining, and essay writing. Each of the first three stages is subdivided into three similar steps, namely, intra-group collaborative "pre-writing" (i.e., word/phrase pooling, sentence making, or paragraph writing), intra-group and inter-group reviews, and class-wide selections.
We use the word/phrase pooling stage to elaborate on how the three steps are executed. The stage begins with students working in face to face groups sharing one computer to brainstorm words/phrases that describe the scenario or the story in the given picture(s). They take turn to input their personal contributions to their group wiki page. Subsequently, the students log on to the wiki site from home to edit their group word lists. They could also browse and learn from other group lists, spot and correct mistakes (with a different font colour, i.e., the red colour), and place a question mark next to each of the words/phrases that they do not understand. The question marks serve as requests to the contributors to add explanations on the wiki pages. In addition, the wiki's multi-page feature facilitates neat organisation of various groups' work and inter-group reviews and referencing. Henceforth, the wiki affordances of asynchronous multi-user editing and commentary are well-exploited during such a dynamic collaborative writing process. Finally, the teacher facilitates a class-wide discussion to select a set of words/phrases from all the group lists. The selected word list is then "fed" into the next stage as a reference for the groups to proceed to make sentences. A similar three-step process is repeated in the sentence making and paragraph writing stages, all making use of the same group wiki pages (see Figure 2 for a sample screen capture of a group wiki page for the first three stages of activities). The last two stages involve a single step each -collaborative outlining and individual essay writing.
The entire process is highly adaptable in the sense that students need not go through every single stage or sub-step -as indicated by the dashed arrows in Figure 1 . Depending on the students' language ability, the teacher (or the students themselves) 
Outlining

Essay Writing
Essay writing (individual) may choose to skip any combination of the stages or sub-steps. For example, high ability students may not bother to go through word/phrase pooling or sentence making before they proceed to write paragraphs. In addition, as teachers may iteratively execute rounds of V.S.P.O.W., they could opt to execute partial cycles in early rounds for weaker students. For example, the process could be concluded at the sentence making stage in round 1, at the paragraph writing stage in round 2; and complete cycles from round 3 onwards. Therefore, instead of being "intimidated" by the requirement of producing complete essays in early rounds, students could take their time to build up lower level writing skills.
Based on the same principle, we envisage V.S.P.O.W. to be applied to students at lower primary levels with varied baseline writing skills specified by the standard curriculum, say, Primary 1 and Primary 3 students who need to pick up sentence making and paragraph writing skills respectively (thus carrying out "V.S." and "V.S.P." respectively).
(word/phrase pooling) 
Pilot study: Customisation of the writing process
The pilot study in the class of 18 students took place in March-September 2008. In the spirit of teacher empowerment, we advised the teacher to make her own decision on customising V.S.P.O.W.,while we assumed the role of consultant. The teacher executed four rounds of V.S.P.O.W. The students worked in the same group (four groups altogether) as their regular Chinese class, which were all heterogeneous (mixed ability in Chinese proficiency) groups.
• Round 1 (March-April): The teacher supplied an image file that depicted a scenario of spring cleaning in a school compound. The image was split into four zones of equal size, with each zone being assigned to one group for collaborative word/phrase pooling. All groups then referred to the entire image for sentence making. This round was concluded at the sentence making stage, i.e., the process can be coded as "V.S."
• Round 2 (May-June): In order to bring authenticity to the activity, the teacher facilitated the taking of school sports day photos by the students. The class discussed and selected one of the photos taken at a track competition. All groups worked on the photo from the beginning in word/phrase pooling, sentence making, and finally paragraph writing, i.e., "V.S.P."
• Round 3 (July-August): The teacher assigned each group an area in the school compound (e.g., the canteen, the garden, etc.), and instructed them to take a photo during recess of the designated areas. The group then worked on the photo that they took for sentence making (they skipped word/phrase pooling). Subsequently, each group selected any three out of the four photos and collaboratively wrote a paragraph on each selected photo. They then collaboratively prepared the outlines, and eventually wrote their essays individually, i.e., "S.P.O.W."
• Round 4 (August-September): The teacher facilitated the class to make up a story about a classmate getting caught cheating during a quiz. The class then enacted the story and took four photos. This time round, the teacher instructed the students to try out a hybrid collaborative "outlining-sentence making" approach on each photo, followed by collaborative paragraph writing and individual essay writing, i.e., "O+S.P.W."
The time interval between two adjacent face to face sessions (e.g., between intra-group word/phrase pooling and class-wide selection of the word list) was typically one week, giving students some time to log on to wiki from home for individual reviews.
Pilot study: Data collection and evaluation
To evaluate the impact of the four-round implementation of V.S.P.O.W., we executed a data collection and analysis plan to measure the changes of the following aspects before and after the study, (1) students' various micro-skills for Chinese writing; and (2) students' perceptions. The plan consisted of five components as described below.
First, we made use of two pictorial compositions written by individual students during routine classroom sessions with paper and pen as the basis of the pre-and post-tests. The contents of the pictures given to the students in both tests were not related to the contents of the pictures given to or the photos generated by the students for their four rounds of V.S.P.O.W. processes. The essays were written two weeks before the beginning and a week after the end of the study respectively. Two teachers marked the essays independently according to a rubric that we co-developed. The rubric consists of 9 items: punctuation marks, characters (correctness), vocabulary (richness), vocabulary (accuracy), sentence and grammar, structure, organization, content (richness), and content (analytical skill). Each item was graded on a scale of 1-5. The
Pearson r values for all items range from .74 to .91, which indicate good inter-rater reliability. Paired-sample t tests were then employed to examine whether there were improvements in students' micro-skills in essay writing.
Second, we administered pre-intervention and post-intervention surveys to measure the students' perceptions and attitudes towards learning Chinese, Chinese essay writing, and technology for learning. All the students were asked to respond to questions on a Likert scale of four (1 = strongly agree, 2 = agree, 3 = disagree, and 4 = strong disagree). Paired-samples t tests were employed to examine whether there were changes in student perceptions. A few items were appended to the post-survey to find out students' perceptions towards the wiki-based collaborative writing; the results of which were examined by descriptive analysis.
Third, we invited three students of high, medium and low ability in Chinese language (according to their academic results) respectively from the class for one to one, semistructured pre-and post-interviews. The intention was to find out more about the students' perceptions and experience of the collaborative writing activities. Pseudonyms are used here to protect the identities of the interviewees, namely, Haiqing (high ability, female), Mingzhe (medium ability, male), and Liguo (low ability, male). They belonged to three different student groups in the activities.
Fourth, we analysed the wiki page history to uncover students' learning and peer coaching process. According to the design, peer coaching may take place in two forms:
(1) in class, face to face, small-group (pre-)writing; and (2) out of class, asynchronous, personal wiki editing. Due to the time and resource constraints, we did not track the face to face discussion. We managed to gain some preliminary understanding about the face to face discussion through post-interviews and the post-questionnaire. For the out of class wiki editing, we adopted the "code and count" approach to categorise and work out the descriptive statistics of the edits that the students made on the wiki pages.
Fifth, our face to face and email interactions with the teacher throughout the study were also documented as they often contained the teacher's first hand observation and reflection on the design and the pilot study. Such data was treated as secondary evidences for triangulating the first four sets of data.
Findings
Improvement of students' micro-skills in Chinese writing and attitudes Table 1 shows the results of the paired-sample t-tests applied to compare the students' performances on the nine assessed micro-skills in the pre-and post-tests. We admit that the sample size of 18 is relatively small for conducting a t-test. Nevertheless, the results still show that the students have achieved significant improvement in every assessed micro-skill for writing after the intervention. As the pre-tests and post-tests were paper and pen-based individual essays while the intervention was ICT-mediated collaborative writing, the results probably imply a successful transfer of the micro-skills for writing that the students have improved through the intervention across the two different mediums and approaches of writing. In addition, the standard deviations (SD) of all items were dropped, indicating that the differences among the students in their writing skills had decreased.
We have also performed descriptive analysis on the students' self-reported areas of improvements via the post-survey. We found that majority of the students agreed or strongly agreed that the 4-round intervention had resulted in their significant improvements in: Chinese text input speed (88.9%), richness of vocabulary used in their essays (83.3%), sentence making skills (88.9%), the "excitement" of their essay content (88.9%), and visual observation skills (100%).
Furthermore, we conducted paired-samples t-test to examine whether there were significant changes in students' perceptions toward Chinese learning, Chinese composition and technology for learning. The results show significantly positive changes in the students' perceptions in the "beauty" of Chinese (p < .001), their abilities in writing Chinese compositions without looking at pictures (p < .01) and their attitudes toward the user friendliness of computer software (p < .05). For the rest of the items, the students held more positive attitudes as well, although the changes were not significant. We believe that it was because the intervention was relatively short.
We have also performed descriptive analysis on the students' responses to the postsurvey questions pertaining to their attitudes toward the intervention. This yielded positive results. For example, 94.4% of the pilot students agreed or strongly agreed that "I enjoyed the wiki-based group composition activities"; 83.3% agreed or strongly agreed that "I wish I could participate in more rounds of wiki-based group composition activities"; 94.4% agreed or strongly agreed that the intervention "will help me in writing better compositions in the future."
Students' collaborative (stage 1-4) writing process
The post-survey results show that the students were keen on helping each other during the writing activities. All participants agreed or strongly agreed that "I liked to help my classmates during the wiki-based group composition activities." 66.7% of them agreed or strongly agreed that "I preferred my classmates than my teacher to help me during the wiki-based group composition activities."
To find out how the students collaborate during the small group sessions, we asked the interviewees the following questions, "Do you think you have helped your group mates more or the other way round? In what areas have you offered help to others and others have helped you?" Haiqing, the high ability interviewee, surprised us that she perceived herself as receiving more help than helping others. This contradicts with our commonsense expectation that the "best" students usually dominate their learning groups. She claimed that she helped her group mates in her strongest aspect -she was the fastest in Chinese computer input. Conversely, she was weaker in sentence composing and was grateful to her group mates' help. Her teacher confirmed this and observed her vast improvement in this area since the study began. Medium ability Mingzhe believed he and his teammates had helped each other equally. They helped by verifying each other's contributions. The greatest help that he offered to the group was Chinese input while he gained help mainly in vocabulary and sentence making. Finally, low ability Liguo was not sure if he had helped his team mates more or the other way round. However, he proclaimed, perhaps both proudly and displeasedly, "They (teammates) came up with the points (outlines). I then filled in with the complete story. They needed a little imagination but I needed a lot." Nevertheless, he was pleased to have learnt new vocabulary from his teammates.
We have also made use of the post questionnaire to find out the areas for which individual students perceived that they had offered or received the greatest help in their groups. We compiled two groups' responses to these questions in Table 2 as an illustration. Note that we separated Chinese computer input and pinyin, a scheme of Romanising Chinese characters based on their pronunciations, which is also the Chinese character input method that the students had been using, as two distinguished items. There were students who were good in pinyin (i.e., to figure out the correct pinyin of each Chinese character) but weak in Chinese computer input (a kinaesthetic skill), or vice-versa. For instance, Haiqing, the high ability interviewee, indicated during the post-interview that she was a fast Chinese computer typist but often needed her teammates to correct her pinyin. Although the data collected through this means were relatively coarse grained, it did imply that the students within each group had been coaching and complementing each others in different areas. For example, in Group E, Haiqing might have learnt a lot from Student G in sentence making. There were cases where a student perceived that she had offered and received the greatest help in the same area (e.g., Students C, F and H in pinyin). This probably indicates that most of the teammates were not particularly strong in this particular area but they managed to help each other at different points of time. Furthermore, from Table 2 , although pinyin seems to be the aspect for which the students mostly received or offered help, it does not mean that the rest of writing micro-skills were not prominently tackled. Judging by the students' vast improvement in all micro-skills as indicated in Table 1 , we argue that the students had offered and received balanced help in these aspects throughout the face to face collaborative sessions.
In addition, we categorised the students' out of class wiki edits at different rounds and stages of the collaborative writing process, and compiled the statistics as shown in Table 3 . Non-wiki based activities were excluded in this analysis.
The statistics in Table 4 seem to indicate a relatively low level of out of class wiki editing activities during the four rounds of intervention. This was not surprising as all these activities took place after the in-class small group "pre-writing" sessions. We argue that individual groups' face to face discussions with the advantage of immediate peer feedback would have rectified most of the errors as well as covered most possibilities in pooling vocabulary and sentences during the stages of "V." and "S.". Conversely, the out of class activities were more conducive for students to learn new vocabularies or sentences from other groups, as revealed by all three interviewees who found that it was fun to find out what vocabularies or sentences that other groups had figured out while their group had not. Given our analysis on all the available data, we argue that intensive peer learning/coaching for individual students had taken place during the in class, face to face, small group (pre-)writing sessions. The value of face to face discussions in the V.S.P.O.W. design, which could hardly be achieved if we instead adopted synchronous writing tools and a 1:1 (one computer per student) setting, is justified. In addition, the out of class, asynchronous, wiki based activities might have served as a supplementary means to enhance students' learning -of course, with the advantages of "self-pacedness" and anytime (if not anywhere) learning.
Discussion
Standard process writing versus V.S.P.O.W.
The V.S.P.O.W. approach was developed with the pragmatic aim of addressing the fundamental linguistic and writing challenges facing younger students in L2 writing. Objective-wise, it seems to be rooted in the traditional rhetoric pedagogy. Yet it does not emphasise writing products as strongly, and neither advocates teacher's direct transfer of linguistic micro-skills and prescribed formulas in writing. Moreover, V.S.P.O.W. reinforces a collaborative writing process. Yet it seems to violate general principles of the "standard" process writing instruction.
Standard process writing requires the students to model after expert writers in writing. Henceforth, the expert writing process is both a means and the end to the students. However, L2 students typically struggle in linguistic related micro-skills which hinder them from carrying out advanced process writing. V.S.P.O.W., conversely, is merely a means to help L2 students in improving their low level writing skills mainly through peer coaching as observed in our study. While there were prior studies on isolated activities to improve students' individual skills (e.g., see Graham, 2006) , our design synergises the skills in a bottom-up writing process that is directly situated in the context of essay writing. It should give the students a better sense of the relationships between individual skills and their writing.
Backed by the empirical findings of the pilot study, we compare the writing skills that the standard process writing and V.S.P.O.W. attempt to address, as depicted in Table  4 . Addressed mostly through postdrafting peer reviews; More for correcting surface errors and proposing alternative contents in the drafts but perhaps less effective in building up the micro-skills in general.
Greater emphasis in building up the respective micro-skills through the first four stages of the process.
Observation
Perhaps irrelevant. Students could become more visually observant on the details in the pictures through the first two stages of the process. Content Might be generated individually or collaboratively; Greater emphasis on personal voices.
Emphasis on richer expression of the "standard content", i.e., the picture(s).
Self review Usually emphasised; Could take place during or after one finished drafting.
Not emphasised; some students might take the initiative to review the words, sentences or paragraphs generated by their own groups on wiki. Peer review Usually emphasised; Usually taking place after one finished drafting.
Taking place during the collaborative word/phrase pooling & collaborative sentence making. Writing process Emphasis in building up the process writing skill.
The bottom-up writing process is merely a means and may be discarded when the students return to individual writing.
The adaptability of V.S.P.O.W.
The V.S.P.O.W. process is highly customisable as demonstrated by the teacher in adapting the process in various rounds. Nevertheless, the student groups did not exercise customisation of the process by, for example, skipping intermediate steps. The teacher did not advise them to do so because she felt that they were new to the writing process and they worked in heterogeneous groups. Nevertheless, the teacher recognised the potential of empowering the students, perhaps in the student group level, in adapting their writing processes in individual rounds.
However, according to our findings from the post-interviews, some students might have exercised another form of adaptation at the essay writing stage. The "data" that were collaboratively generated during the first four stages would become rich resources to aid the students in this final stage. Such student-generated resources would create a sense of ownership to the students. Nonetheless, students could decide for themselves whether or not they would adopt the outlines (essay structure) generated by their own group, which group generated paragraphs to adopt, to what extent they wanted to make changes to the paragraphs, how to link the paragraphs together, or even re-write the entire essay from scratch. Some students might rely more on the group generated paragraphs and make little changes to them; others might instead leverage more on the group generated sentences and/or words/phrases, and so on. Such flexibility may have further positive implication on the writing process in the context of individual differences -which can be associated with two of the three human needs described by self-determination theory, "competence" and "autonomy", and Krashen's (1985) "input + 1" approach (except that "input + 1" can be determined by individual students, not the teacher).
Issues in ICT mediation for V.S.P.O.W.
Another significant characteristic of V.S.P.O.W. is the peer coaching within student groups during the face to face sessions. In questioning the dominance of 1:1 paradigm in computer-supported collaborative learning, Scott, Mandryk and Inkpen (2003) recommended concurrent, face to face, perhaps turn-taking, multi-user interaction that is supported by a shared physical computer display. Such a setting would lead to equal participations and increased enjoyment in the activity. Lin, Wong and Shao's (in press) study on comparing 1:1 and 1:m (one computer to many students) technologyenhanced learning settings resulted in a similar conclusion. Furthermore, Weissberg (2006) argued that second language writing is best acquired through a dialogic classroom model, as "social interaction provides an ideal context for mastering complex cognitive skills like writing" (p.3).
Likewise, we did not insist on 1:1 setting in the study and instead recommended blending it with one to many, face to face interactions, and turn-taking within a group. Our study has shown that during the face to face sessions, students in each particular group self-initiated peer coaching to support and complement each others' effort in carrying out their pre-writing tasks. Peer coaching also took place beyond the face to face sessions where most of the students repeatedly logged on to the wiki pages from home to review the contributions of their own and other groups. The aforementioned argument of the human need of "relatedness" (the willingness of offering peer coaching as a result of the sense of belonging) as described by self-determination theory, may explain this phenomenon.
The process and the outcomes of such spontaneous interactions also seem to echo Collins' (1997) argument that "learning difficulties reflect differences, not deficiencies." (p.3), and Wong, Chin, Tan and Liu's (2010) advocacy of making errors work for the students and not against them. Students were more motivated to help each other when they worked in groups; and they felt less threatened when they made mistakes, as their group mates who "came in to rescue" might have their own weaknesses after all. Consequently, they achieved improvements in their weaker skills as well as gained pride through helping others in the skills they were good at. With such a social learning mechanism, it is hoped that the phenomenon of role differentiation will be gradually faded out as all students will overcome their respective weaknesses (i.e., the reduction of differences and learning difficulties) and therefore could contribute to the collaborative writing process equally. Indeed, despite being teacher-facilitated, the writing process of V.S.P.O.W. is ultimately placing the students at the centre -which does not mean that students are the centre of attention of teachers, but rather the centre of production of knowledge that occurs in various learning contexts (Layte & Ravet, 2006; Wong, in-press ).
In addition, the above-stated drawbacks of using a wiki for learning, as argued by other scholars (e.g., De Pedro et al., 2006; Wheeler & Wheeler, 2007; Cole, 2009; Zorko, 2009) , did not occur prominently in our study. One major difference between V.S.P.O.W. and most of other wiki based learning approaches is that in our approach, the wiki was employed as a tool for supporting the generation of intermediate products (vocabularies, sentences and paragraphs) of the students' writing process; while the rest have mostly made used of a wiki to facilitate students' co-creation of their final products (e.g., student reports) from the beginning. Therefore, our students were in general not reluctant to allow others to see their evolving group work on wiki or to revise each others' work. They were also highly motivated to participate in the learning process.
The only exception was that we observed similar situations as reported by Wheeler et al. (2008) , that students tended to contribute more intensively to the wiki documents in class, but less so at home. Unlike in Wheeler, Yeomans and Wheeler's (2008) study where the college students usually only read the wiki pages that they had contributed to, our students had been keen on checking out, correcting errors in, commenting on and learning from other groups' work. This is the part where the Web 2.0 affordances of (asynchronous) interactivity and collaborative support had been put to use. Indeed, our work had confirmed Cole's (2009) argument that students need to be motivated by properly designed learning formats, which (we argued that) was what we had achieved.
Conclusion and future work
Teaching younger L2 students in writing, which involves the most complex and cognitively demanding linguistic skills, has always been a great challenge to language teachers and researchers. In addressing such a challenge, we collaborated with teachers to develop a wiki based collaborative writing approach. Our findings imply that the approach (1) would result in improvement of students' micro-skills for and motivation in writing, mainly through peer coaching; (2) is highly adaptable either by the teachers (i.e., differentiated instruction through customisation of the writing process) or the students themselves (i.e., autonomous learning -choice of how to make use of the group generated resources for their own writing) to suit the writing proficiency levels of individual student groups; (3) would turn the students' individual differences in the proficiency levels of various micro-skills from a (perceived) instructional challenge to an advantage in motivating effective peer coaching.
Seeing the effectiveness of the approach, Nan Chiau Primary School, our project partner, has translated it into a school-based curriculum for the entire Primary 4 level since 2010, and urged us to assist them in studying the feasibility of longitudinal implementation of the curriculum from Primary 2 to Primary 5 (2nd-5th grades), for both Chinese and English classes. In addition, several other Singapore and Taiwanese K-12 schools have been conducting or are planning for action research to experiment on different variations of the customisable approach to address their local needs (Wong, Sung, Lin & Lin, in press ).
Guided by the design research methodology, our next round of study that took place in February-July 2009 involved a different Primary 4 class to carry out four fresh rounds of V.S.P.O.W. activities. The new study focused more on the computersupported collaborative learning aspect of the face to face collaborations, where we deployed screen activity capturing software to record the collaborations in the student groups. The coding and analysis of this set of data is still ongoing, with the aim of revealing the group dynamics in the collaborative writing and peer coaching processes. We hope that this effort will help us in uncovering the relationship between the students' peer coaching activities and the changes in their writing skills.
Future design research cycles on the approach will instead focus on experimenting with more variations of the approach and to close the gaps in our current research design (such as the small sample size). There are two variations of the approach that we have identified for our future study, namely,
• Experiment with the application of reduced versions of the process, e.g., V.S. and V.S.P., to lower primary school students.
• Engage another class to experiment on intra-group synchronous pre-writing in 1:1. This is to examine and compare its group dynamics with the current 1:m setting.
In addition, Tee and Lee (2011) introduce an innovative model of encouraging teachers' design of technological pedagogical content knowledge (TPCK). Using technology to mediate students' learning difficulties is in essence a knowledge creation process and Tee and Lee's model could help to facilitate teachers' socialisation, externalisation, combination and internalisation processes. This is a possible model that we can employ for our future work with teachers.
